Bacterial strain 14-2A T , isolated from a long-term DDT-contaminated soil in China, was characterized by using a polyphasic approach to clarify its taxonomic position. Strain 14-2A T was found to be Gram-negative, aerobic, non-spore-forming, non-motile, non-flagellated and rodshaped. The new isolate was able to grow at 4-42 6C, pH 6.0-9.0 and with 0-5 % NaCl. Phylogenetic analysis based on 16S rRNA gene sequences indicated that the isolate belongs to the family Sphingobacteriaceae. The 16S rRNA gene sequence of strain 14-2A T showed the highest similarity with Olivibacter oleidegradans TBF2/20.2 T (99.4 %), followed by Pseudosphingobacterium domesticum DC-186 T (93.8 %), Olivibacter ginsengisoli Gsoil 060 T (93.6 %), Olivibacter terrae Jip13 T (93.1 %), Olivibacter soli Gsoil 034 T (92.8 %) and Olivibacter sitiensis AW-6 T (89.6 %). The DNA-DNA hybridization value between strains 14-2A T and O. oleidegradans TBF2/20.2 T was 34.45±2.11 %. Strain 14-2A T contained phosphatidylethanolamine, phosphatidylmonomethylethanolamine, aminophospholipid and phosphatidylinositol mannoside as the major polar lipids. The DNA G+C content was 41.2 mol%. MK-7 is the major isoprenoid quinone. Summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c), iso-C 15 : 0 and iso-C 17 : 0 3-OH are the major fatty acids. The phenotypic and chemotaxonomic data confirmed the affiliation of strain 14-2A
The genus Olivibacter of the family Sphingobacteriaceae (Steyn et al., 1998) was first proposed by Ntougias et al. (2007) . At the time of writing, the genus Olivibacter comprises five species, Olivibacter sitiensis (Ntougias et al., 2007) , Olivibacter soli, Olivibacter ginsengisoli, Olivibacter terrae (Wang et al., 2008) and Olivibacter oleidegradans (Szabó et al., 2011) . Members of the genus Olivibacter are Gram-negative, rod-shaped bacteria with iso-C 15 : 0 , iso-C 17 : 0 3-OH and C 16 : 1 v7c and/or iso-C 15 : 0 2-OH as the major fatty acids, and with MK-7 as the predominant respiratory quinone. During the study of culturable heterotrophic bacteria in a long-term 1,1,1-trichloro-2,2bis(p-chlorophenyl)ethane (DDT)-contaminated soil collected from a DDT production plant (Jiangsu, China), a Gram-negative bacterium, strain 14-2A T , was isolated by the enrichment culture technique (Li et al., 2010) . IP: 54.70.40.11
On: Thu, 27 Dec 2018 22:30:48 NH 4 NO 3 , 1.6 g K 2 HPO 4 , 0.5 g KH 2 PO 4 , 0.2 g MgSO 4 . 7H 2 O, 1.0 g NaCl and 1.0 g glucose l 21 at pH 7.0) containing 20 mg DDT l 21 (MMD). The culture was incubated at 30 u C with shaking at 150 r.p.m. for 1 week. A 5 ml volume of the enriched culture was transferred into 100 ml fresh MMD. This procedure was repeated four times. Dilutions of the sequential enrichment were plated onto MMD agar. Single colonies on the plates were purified by transferring them onto new plates and subjecting them to an additional incubation for three days at 30 u C. The purified colonies were tentatively identified using 16S rRNA gene sequencing. The isolated strain 14-2A T was maintained as glycerol suspensions (20 %, w/v) at 280 u C. Unless otherwise mentioned, strain 14-2A T and other strains representing species of the genus Olivibacter were grown aerobically on trypticase soy agar (TSA; Difco) or in trypticase soy broth (TSB; Difco) at 30 uC.
Cell morphology and motility were observed by a light microscopy (BH-2; Olympus) and transmission electron microscopy (H-7650; Hitachi) using cells from an exponentially growing culture. Growth at various temperatures (4, 10, 15, 20, 25, 28, 30, 37, 42 and 45 u C) was measured on Luria-Bertani (LB) solution medium. The pH range for growth was determined in LB solution adjusted to various pH values (pH 4-10, using increments of 0.5 pH units). Salt tolerance was investigated in the presence of 0-8 % (w/v) NaCl using increments of 1.0 %. Gram staining was investigated as described by Buck (1982) . Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined using a 1 % (w/v) solution of tetramethylp-phenylenediamine (Kovacs, 1956) . Anaerobic growth was assessed in serum bottles containing LB and sodium thioglycollate (1.0 g l 21 ) and filled with nitrogen gas. Additional biochemical tests were performed by using API 20NE and API ID 32 GN kits, and enzyme activities were assessed using the API ZYM kit (bioMérieux) according to the manufacturer's instructions.
Extraction of genomic DNA was carried out according to the standard procedures (Sambrook & Russell, 2001) . PCR amplification of the 16S rRNA gene sequence was performed by using a bacterial universal primer set (27f and 1492r; Lane, 1991) . The PCR product was purified and sequenced using an automated sequencer. Pairwise sequence similarity was calculated by using a global alignment algorithm, implemented at the EzTaxon server (Kim et al., 2012) . Phylogenetic analysis was performed by using the software package MEGA version 4.1 (Tamura et al., 2007) after multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) . Distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed with the neighbour-joining method (Saitou & Nei, 1987) . Maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Kluge & Farris, 1969) trees were generated by using the treeing algorithms contained in the PHYLIP package (Felsenstein, 2002) . Confidence values for the branches of phylogenetic trees were determined by using bootstrap analyses (based on 1000 resamplings) (Felsenstein, 1985) .
To determine the whole-cell fatty acid profiles, strain 14-2A T , O. oleidegradans TBF2/20.2 T and O. sitiensis AW-6 T were cultured aerobically at 30 u C for 48 h on TSB agar (Difco) and fatty acid methyl esters were obtained from cells by saponification, methylation and extraction as described previously (Kämpfer & Kroppenstedt, 1996) and then separated by GC (Agilent 6890N). Peaks were automatically integrated and fatty acid names and percentages were determined using the Sherlock Microbial Identification System (MIDI). Polar lipids were extracted as described by Minnikin et al. (1984) and identified by two-dimensional TLC (Collins & Jones, 1980) . Isoprenoid quinone was extracted by using the method of Collins et al. (1977) and analysed by HPLC as described by Kroppenstedt (1982) . The genomic DNA for the determination of G+C content was prepared according to the method of Marmur (1961) . The G+C content of the DNA was determined by reverse-phase HPLC of nucleosides according to Mesbah et al. (1989) using Escherichia coli DH5a DNA as reference.
Strain 14-2A T was yellowish, Gram-negative, non-sporeforming, non-motile and aerobic with rod-shaped cells 0.4-0.7 mm in width and 1.2-1.4 mm in length ( Fig. S1 , available in IJSEM Online). Strain 14-2A T grew well on nutrient agar, TSB, R2A and LB agar. Colonies of strain 14-2A T on TSB agar were circular, smooth with entire margins and non-transparent after two days incubation at 30 u C. Growth of strain 14-2A T occurred in LB medium with 0-5 % NaCl (w/v) and no growth occurred with 6.0 % NaCl (w/v). Strain 14-2A T grew at temperatures of 4-42 u C and pH values of 6.0-9.0, with the optimal temperature and pH at 28-30 u C and 7.0-7.5, respectively. Phenotypic characteristics that serve to differentiate strain 14-2A T from its closest phylogenetic relatives are listed in Table 1 .
The almost-complete 16S rRNA gene sequence (1481 bp) of strain 14-2A T was determined. Phylogenetic analysis showed that strain 14-2A T is clustered with species of the genus Olivibacter within the family Sphingobacteriaceae (Fig. 1) The genomic DNA G+C content of strain 14-2A T was 41.2 mol%, which fell within the range of 39.2-45.6 mol% observed for other species of the genus Olivibacter. The major cellular polar lipids found in strain 14-2A T were phosphatidylethanolamine, phosphatidylmonomethylethanolamine, aminophospholipids and phosphatidylinositol mannoside (Fig. S2) . Strain 14-2A T contained MK-7 as the predominant respiratory quinone, which is a feature of species of the genus Olivibacter. The major fatty acids of strain 14-2A T were the branched and hydroxyl fatty acids (Table 2) , such as iso-C 15 : 0 (39.53 %), C 16 : 1 v7c and/or C 16 : 1 v6c (26.04 %) and iso-C 17 : 0 3-OH (7.53 %), which is consistent with the pattern for species of the genus Olivibacter. All these phylogenetic analyses and chemotaxonomic data supported the affiliation of strain 14-2A T to the genus Olivibacter.
To further clarify the taxonomic relationship between strain 14-2A T and its closest phylogenetic neighbour O. oleidegradans TBF2/20.2 T , DNA-DNA hybridization was performed fluorometrically according to the method of Ezaki et al. (1989) , using photobiotin-labelled DNA probes in microplate wells. Hybridization was performed with five replications. The highest and lowest values obtained were excluded and the means of the remaining three values were quoted as the DNA-DNA relatedness values. The result indicated that strain 14-2A T showed relatively low DNA-DNA relatedness to strain TBF2/20.2 T (34.45±2.11 %), indicating that strain 14-2A T represents a separate genomic species. Strain 14-2A T is distinguished from other species of the genus Olivibacter by some phenotypic and biochemical characteristics (Table 1) . Unlike other species examined, strain 14-2A T could assimilate acetate and L-serine. Strain 14-2A T further differed from other species by its incapability of assimilating D-mannose. Therefore, on the basis of the polyphasic taxonomic approach described here, we consider strain 14-2A T to merit classification as a novel species of the genus Olivibacter, for which the name Olivibacter jilunii sp. nov. is proposed.
Description of Olivibacter jilunii sp. nov.
Olivibacter jilunii (ji.lu9ni.i. N.L. gen. masc. n. jilun of Ji-Lun, to honour Ji-Lun Li, a respected Chinese microbiologist, for his enormous contributions to the development of microbiology in China).
Cells are Gram-stain-negative, non-spore-forming, nonmotile, aerobic rods 0.4-0.7 mm in width and 1.2-1.4 mm in length. Cells grow well on nutrient agar, TSB, R2A and LB agar. Colonies on LB agar are yellowish, circular, smooth with entire margins and non-transparent after two days incubation at 30 u C. Growth occurs in LB medium with 0-5 % NaCl (w/v) and no growth occurs with 6.0 % NaCl (w/v). Growth occurs at temperature of 4-42 u C with an optimum at 28-30 u C. Growth occurs at pH 6.0-9.0, with an optimum at pH 7.0-7.5. Strain 14-2A T could grow on MacConkey agar plates and the colonies were reddish. Positive for catalase, urease, glucose fermentation, nitrate reduction, acid phosphatase, alkaline phosphatase, esterase (C4), leucine arylamidase, valine arylamidase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase and a-mannosidase, but negative for oxidase, indole production, arginine dihydrolase, esterase lipase (C8), lipase (C14), cystine arylamidase, b-galactosidase, b-glucuronidase and b-fucosidase. Acetate, D-glucose, L-arabinose, maltose, melibiose, D-mannitol, L-rhamnose, N-acetylglucosamine, ribose, salicin, sucrose, sodium malonate, lactic acid, potassium gluconate and L-serine are assimilated. Citrate, 2-ketogluconate, 3-hygroxybenzoate, 3-hydroxybutyrate, 4-hydroxybenzoate, 5-ketogluconate, adipate, caprate, itaconate, L-malate, phenylacetate, propionate, suberate, valerate, L-fucose, inositol, sorbitol, L-alanine, L-histidine, L-proline, glycogen and D-mannose are not assimilated. MK-7 is the predominant respiratory quinone, and MK-8 is also detected. Major cellular fatty acids are iso-C 15 : 0 (39.53 %), C 16 : 1 v7c and/or C 16 : 1 v6c (26.04 %) and iso-C 17 : 0 3-OH (7.53 %). Major polar lipids are phosphatidylethanolamine, phosphatidylmonomethylethanolamine, aminophospholipid and phosphatidylinositol mannoside.
The type strain, 14-2A T (5KCTC 23098 T 5CCTCC AB 2010105 T ), was isolated from a long-term DDT-contaminated soil which was collected from a DDT production plant in Jiangsu province, China. The genomic DNA G+C content is 41.2 mol%. 1.18 1.24 2 *Summed features are fatty acids that could not be separated by GLC with the Microbial Identification System. Summed feature 3 consisted of C 16 : 1 v7c and/or C 16 : 1 v6c. Summed feature 8 consisted of C 18 : 1 v7c and/or C 18 : 1 v6c. Summed feature 9 consisted of iso-C 17 : 1 v9c and/or C 16 : 0 10-methyl.
